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(54) Low duty-cycle transport of video reference images 



(57) In a system for measuring the quality of a re- 
ceived video sequence with respect to an original video 
sequence a low duty-cycle transport of video reference 
images from the original video sequence is used to 
transmit full quality images. Such a reference frame 
from the original video sequence is selected and trans- 
mitted as a full quality video image, either separately or 



as part of the transmission of the original video se- 
quence after processing. The processed original video 
sequence becomes a received video sequence at a re- 
ceiver, and the frame corresponding to the reference 
frame is extracted and compared with the full quality re- 
ceived reference frame to obtain a measure of the qual- 
ity of the received video sequence. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to television 
measurement of digital video signals, and more partic- 
ularly to a low duty-cycle transport of a video reference 
image to a remote location for comparison with a corre- 
sponding degraded video image. 
[0002] Objective measurement of video sequence 
degradation is done by comparing video frames of an 
original video sequence that have been transmitted to 
the corresponding frames of the video sequence that 
have been received with impairments, as is disclosed in 
allowed U.S. Patent Application Serial No. 08/605,241 
filed by Bozidar Janko on February 12, 1996 entitled 
"Programmable Instrument for Automatic Measurement 
of Compressed Video Quality." There is a difficulty when 
the transmitting and receiving sites are physically sep- 
arated. When known test sequences are being used, 
this difficulty is resolved by maintaining an exact copy 
of the original video sequence to be transmitted at the 
receiving site. However when comparison of arbitrary 
sequences is desired, some other means is needed to 
deliver the frames of the original video sequence at the 
transmitting end to the receiving end. 
[0003] What is desired is a method of transmitting se- 
lected frames of an original video sequence to a receiv- 
ing site at full quality so that they may be compared with 
the corresponding received frames transmitted at nor- 
mal transmission bit rates to determine degradation. 

SUMMARY OF THE INVENTION 

[0004] Accordingly the present invention provides for 
low duty-cycle transport of video images to a receiving 
site, either as ancillary data in a digital transport stream 
together with the original video sequence of frames or 
through independent transmission links. A look ahead 
process is used to select a frame from the original video 
sequence as a reference frame. The reference frame is 
transmitted at low duty-cycle, full quality in parallel with 
the original video sequence. At the receiving site the ref- 
erence frame is extracted from the transmission medi- 
um and reconstructed, and then compared with the cor- 
responding frame in the impaired video sequence re- 
ceived at the receiving site. The reference frame and 
corresponding received impaired frame may be com- 
pared to determine the amount of degradation of the 
original video sequence between the original video se- 
quence source and the receiving site. 
[0005] The objects, advantages and other novel fea- 
tures of the present invention are apparent from the fol- 
lowing detailed description when read in conjunction 
with the appended claims and attached drawing. 



DESCRIPTION OF THE SEVERAL VIEWS OF THE 
DRAWING 

[0006] Fig. 1 is a conceptual block diagram view of a 
s system for low duty-cycle transport of video reference 
images according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

10 [0007] Referring now to Fig. 1 an original video se- 
quence 10 from a source (not shown), such as a cam- 
era, satellite, tape, disk recorder or the like, is input to a 
video processor 12, such as a video compression en- 
coder. Looking ahead a frame is selected from the orig- 
in inal video sequence 10 as a reference frame 14. The 
reference frame 14 : in digitized form, may be transmit- 
ted over a conventional transmission medium 16, such 
as a telephone line, satellite medium or the like, at low 
duty-cycle rates to preserve full quality. Alternatively the 
20 reference frame 14 may be inserted at low duty-cycle 
rates into the processed video from the video processor 
12 as ancillary data by a suitable multiplexer 18 or the 
like. The combination of the processed video sequence 
and ancillary data are again transmitted at normal bit 
25 rates over a suitable medium 20, such as a telephone 
line, satellite link or the like. 

[0008] At the receive end the combination processed 
video sequence and ancillary data are separated by a 
suitable demultiplexer 22 and the ancillary data is con- 

30 verted into the reference frame 14' at the original quality. 
If transmitted separately, the reference frame 14 1 is cap- 
tured from the transmission medium 16. The processed 
video sequence is input to an inverse video processor 
24, such as a video compression decoder, to recover a 

35 received video sequence 26 that is an impaired version 
of the original video sequence 10. The received refer- 
ence frame 14' and the corresponding frame from the 
received video sequence 26 are input to a picture quality 
measurement device 28, such as described in the 

40 above-mentioned allowed U.S. Patent Application Seri- 
al No. 08/605,241. The output from the measurement 
device 28 is a measure of the quality degradation of the 
received video sequence with respect to the original vid- 
eo sequence. 

45 [0009] The reference frame 14 at the source is chosen 
far enough ahead so that the low duty-cycle, full quality 
transmission from the transmitter to the receiver is com- 
pleted prior to the lime when the same frame, travelling 
the normal transmission path, arrives at the measure- 
so ment device 28. The reference frame 14 may be chosen 
to be a predetermined number of frames after a scene 
change in the original video sequence as determined by 
a scene change detector (not shown), which scene 
change is also readily detectable at the receiver, as is 
55 well known in the art. The reference frame 14 may be 
chosen based upon complexity of the video image oc- 
curring after a predetermined number of frames after the 
scene change to provide a measure of the greatest deg- 
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radation over the normal transmission path. Also the ref- 
erence frame 14 may actually be a series of frames oc- 
curring a predetermined interval apart so that the meas- 
urement device 28 may provide an averaged video qual- 
ity measure for the received video sequence. For exam- s 
pie where the compression ratio is 10:1, the eleventh 
frame after a scene change and every tenth frame there- 
after may be chosen as the reference frames 14. Other 
means for identifying the reference frame may be the 
addition of an identifying mark to each frame of the orig- io 
inal video sequence that uniquely identifies each frame 
so that marks in the received reference frame 14* are 
compared with the marks in each received frame of the 
received video sequence 26 to select the corresponding 
frame for measurement by the measurement device 28. is 
[0010] Thus the present invention provides a method 
of selecting and transmitting to a receiver at low duty- 
cycle rates to provide a full quality reference frame taken 
from an original video sequence, which reference frame 
may then be compared with the corresponding frame in 20 
a received video sequence to determine the quality of 
the received video sequence with respect to the original 
video sequence. 



Claims 

1. A method of measuring the quality of a received vid- 
eo sequence at a receiver which has been proc- 
essed with respect to an original video sequence 30 
from a source comprising the steps of: 

selecting from the original video sequence a 
reference frame; 

processing the original video sequence includ- 35 
ing the reference frame to produce a processed 
video sequence; 

transmitting the reference frame at full quality 
and the processed video sequence to the re- 
ceiver, such transmission of the reference 
frame starting sufficiently ahead of the trans- 
mission of the corresponding reference frame 
in the processed video sequence so that the 
transmission of the reference frame is complete 
prior to receipt of the corresponding reference -*$ 
frame in the processed video sequence arrives 
at the receiver as the received video sequence; 
comparing the full quality transmitted reference 
frame with the corresponding reference frame 
from the received video sequence to obtain a so 
measure of the quality of the received video se- 
quence with respect to the original video se- 
quence. 

2. A system lor measuring the quality of a received vid- 55 
eo sequence at a receiver which has been proc- 
essed with respect to an original video sequence 
from a source comprising: 



means for selecting from the original video se- 
quence a reference frame; 
means for processing the original video se- 
quence including the reference frame to pro- 
duce a processed video sequence: 
means lor transmitting the reference frame at 
full quality and the processed video sequence 
to the receiver, such transmission of the refer- 
ence frame starting sufficiently ahead of the 
transmission of the corresponding reference 
frame in the processed video sequence so that 
the transmission of the reference frame is com- 
plete prior to receipt of the corresponding ref- 
erence frame in the received video sequence; 
means for comparing the full quality transmitted 
reference frame with the corresponding refer- 
ence frame from the received video sequence 
to obtain a measure of the quality of the re- 
ceived video sequence with respect to the orig- 
inal video sequence. 
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